Conditions controlling tumor cytotoxicity of rat liver macrophages mediated by liposomal muramyl dipeptide.
Activation of rat liver macrophages with free and liposome-encapsulated muramyl dipeptide (MDP) to a tumorcytotoxic state was characterized by employing various experimental conditions. Macrophage-mediated tumor cytotoxicity was determined using two standard assay systems: a [methyl-3H]thymidine release assay to measure the extent of tumor cell lysis and a [methyl-3H]thymidine incorporation assay to measure the combined effects of tumor cell lysis and stasis. The extent of cell lysis was not affected by the ratio of macrophages to tumor cells within the ratio range of 30:1 to 5:1, provided that the macrophages form a confluent monolayer. Tumor cell lysis, however, was significantly influenced by macrophage density; a low macrophage density for example resulted in a low percentage of tumor cell lysis. Tumor target cells used in this study, i.e., C26 adenocarcinoma, B16 melanoma and P815 mastocytoma, differed in their susceptibility towards macrophage-mediated cell lysis, whereas no differences were observed with respect to tumor cell stasis. Non-tumorigenic cell lines such as human fibroblastic cells and LLC monkey kidney cells were not lysed by activated macrophages, although proliferation of these cells was markedly inhibited. Additionally, the effects of liposomal lipid composition on macrophage activation were studied. With a basic composition of phospholipid/cholesterol/dicetylphosphate, we used either egg-yolk, dipalmitoyl-, distearoyl- or dihexadecylphosphatidylcholine as the bulk phospholipid constituent. Although these liposomes display a widely different susceptibility to lysosomal phospholipase activities, we could not detect any significant difference in either the extent or the duration of the tumoricidal activity induced by MDP encapsulated in these different types of liposomes.